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fa gj $L % 

5 i) seqidno: imwmmmh 

2) SEQIDNO: l^^m^!JAW80%^±|3l«. 
SEQIDNO: 1 ^^Wi^^O^li^^W^^^lI^^^JjjtMlwl 
9tJ^SMfitJDNA^!j 0 

2^ 1 #ri£&»!S, SEQIDNO: 

10 lftjDNA^Uo 

3, ■mmumm^imimmmmm, is' mt^m 201 

-2576 Mff^lJFWtio 
15 #0 



l 
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mm. 

Mm^'^^M, ^mmm^mmnw, ^mmn^wmm, mm 
mm, &tt$kMT mat, ^mn.mm^m^mmmmM 

-m^s^s^^Ji^T^^^^si^o mm dna mj¥^^m 

(He 1998) ; 26^0 (aw) (Bonas 1999) ;^5#|£@^OTr^@ 
(rpi) ( Barber 1997) ; Bfc*hSI§*l*@ ; E&^I§1^&*S (Tang et al 1991 ; 
Dow et al 2000a ), m&W&J&&R (Dow et al 2000b) #o 

&firW&M&$Mfo&Mo »^^H#-W(Xanthomonas 



campesrtis pv. campestris , t« Xcc) #^lK;PJ'|£lfflW> 
(Hayward 1993) . g WJHtlMiMIfW^ 




1) seqidno: i^m^mmh 

2) -^seqidno: \ mittmftwjtt w%w±nn&* 

SEQIDNO: 1 ^f^fM^^iil^#^IK^i^ffi«N 
10 ittH&Jf^DNA^lJo 

Wli^ W»B^^Wl!»^lia£Hft3fe^W SEQ ID NO: 1 
fi^DNA^Jo 

mm^mmmmmm^mmm^f^mmmmmm P xci95o B#«t» 

IW^MMfl^^M, (Mb ib^^^mt-^ 13 

15 2714 in fl» fiUli: 100080) CGMCC No. 1054, UM^fr 

(Escherichia coli), Hflfe^ JM109/pXC1950, ^ 
HEQffiA 2003^11^27 So 

SEQ ID NO: 1 m DNA ^W^MM^-BM 8004 Mcftj DNA, & 2629 >h 

^«EW«tt*«is;wii«^fi8;iaH. i 5' 201- 

20 2576 ^^tt^^HW^i&WEai (Open Reading Frame, 0RF) , g 5' 
201-203 te«l=«^g£BMfe#«W? TTG, g 5'^lg 2577 
-2579 tettMfcafclh*^ TGAo g 5' 120-170 flfcR^fc* 

SEQIDNO: 2 ^SfiM»m^H^lim^«0li^^W 

25 mm^nmm^m^m, & 792 >hk£R&/& «fiejRfi&»*4H?* 

% 86. 2KD, ^Efr/&;ft 5. 12 0 

ig&tgnM (pyruvate binding domain) ^H^^Jt^^^IM^fUffl^. 
(PEP-utilising enzyme, mobile domain) o 
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mm 

10 1: X/ffjndlll faMDM'(ft$tt&M&&l'btii&%: 23. lkb, 9. 4kb, 
6. 6kb, 2.4kb, 2. Okb) ; 2: XC7050^EI>t|&; 3:S©^^ 
pXC1950/ J aaflHI+^i/7rfEIIo 

S2^ XC1950 PCR o 

l:100bp#^DNA(jt©:^:/h>^^!j/|Nfec^:3kb, 2kb, 1. 5kb, 1.2kb, 
15 lkb, 0.9kb, 0.8kb, 0. 7kb ^) ; 2: SF£?8l 8004; 3-6: XC1950 ^H^: 

ffl 3 ^ xci95omm^w^.^mmm.% i m— mmm^m±m^vtu 

1-4: ^7ifl5»*aWTh5®A^S#s 5-6: XC1950 3£Bfi«l|fc5fc&2fc 
7-8: XC1950 3iafi«I«t5^^#W5#*! 9-10: 8004 o 
20 S 4 3j X<T2^^H^^^#a<J^tt^ 

A ^^WW^M»;B * XC1950 £Bfttt5*cft$#; C ^jtK 

jzMllff H (Escherichia colO WM. JM109 i Promega ; 
pGEM-3Zf(+)J$ & Promega ^WJ; Pgf&H£rt-&OS|U #^H^^Jj^ i 
Promega^ Stratagei^ QIAGEN -£rffj ° 

Y (#^^7 Raphanus sativus L.var. radiculitis Pers.) A 

30 m)\\&ft=?&mts&o 



3 
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m$\MM^ffiMm±WMWXcc 8004 (Tang JL et al. 1990. Cloning of 
genes involved in negative regulation of production of extracellular enzymes 
and polysaccharide of Xan thomonas campestris pathovar campestris. Mol 
Gen Genet. 222:157-160.) ; ^%W*M pLAFRl #1 pLAFR3 (Liu YN et 

5 al. 1990. A multipurpose broad host range cloning vector and its 
use to characterise an extracellular protease gene of Xanthomonas 
campestris pathovar campestris. Mol Gen Genet. 220:433-440. ) ; 

pPHlJI (Hirsch PR et al. 1984. A physical map of pPHlJI 
and pJB4JI. Plasmid. 12:139-141. ) Tn5gwjA5 (Zha D et al. 

10 1998. Cloning of DNA sequences involved in exopolysaccharide 
synthesis of Xanthomonas campestrispv. campestris. Wei Sheng Wu Xue 
Bao. 38:251-255.) «, 

nygb nft^m&B 5 ^ mnn 5 -&m 2o^ v m.o 0 

XC1950^EritBli3: S±^^Xfi^wJWTm^iJ^o 
15 _kj£3l%: XC1950-F: ^^GGATCC TTTCAGCGGTGATACC66 

T#5l#f: XC1950-R: ^AAGCTT TGCGGCGGCCGCTCCCGC 

$mmmMvi&&J¥m (BanEi, mnd in) . mmM&mm* 



20 mm xcc ^tmummmmm. p lafri %mfc& 

Tn5gusA5 31 A JfocIf^MIStfc 8004, X^f^Mk pPHUI 

MM. pLAFRl , (-^IP^Mt) ffimxiZWm Xcc ::Tn5gusA5 

ltA^^#, ^Xcc^mmm.J¥^mTAlL-FCR (Thermal Asymetric 
Interlaced-PCR) (Liu et al 1995 ) mfe Tn5gusA5 ^SEIiLJlM 

25 a^Sc MTt^m^wmmm^ mtmm^ mft&m&im&mm 
$>ik, nm&WLm'&mmm&fa 420 ^, ^Rsx^mm, n^s^m 
TmMmmmztmm, ^mmwR^m— t-*sxci950o 
i£$L<mm^ttft XC1950 mm^mmmm^nmm^mmmm . m 

XC1950mm$]Pfm, £Genbank4^T BLASTP (£#K# ^^EKj — 
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http://www.ncbi.nlm.nih.gov/BLAST/) , t£W:M>^ XC1950mm&M-$mM; 

^mmmm^mmm^m/nmmmmmm (Phosphoenoipymvate 

synthase/ pyruvate phosphate dikinase) ^*gfc, ^k-^^mW.MW^M 
5 MWMMM (PEP-uulising enzyme) &® XC1950mm$)MM'ffi 

umxci95ommmm\\, mf?>m, ummmn^-mm^ dna % 
«s^;pipxci95o #Mw$kvE (BSD o & : ikmuft&mm, %u 

=? pGEMSZfi^M*^ o 

mmms^ xci95o^m^m^wmmmmmM 
is u pGEM-3Zf(+)^mwMm pcr jf&trmnm ^mmm^mm 
(Kan»@) yimmm&±o i&itPCR3i^> ft xcwsom^m^nmf 

TM, #^ ^^iif^^^i^^^ 1950L^n 1950Ro ftWfe 1950L#! 
1950Ri£Pl£lJi(;#± Kan mmmnn h fom^ Kan^S^P XC1950 

^ijstim^iM^pGKi950o ^ p gki95o ^mmKftw&mmM&r^ 

20 ^MlftfergM*&pLAFR3±, ^!MM^pLGK1950, 

pLGK19S0#A»£M 8004 fW&m^gH^ 

$tWH&£Mn&jim 8004 www ^mmrm^mm^m.v£. <jals 

2) o 

25 

mmm 4,xci95omm^w^unmm^m-mm^mm&±m^ 
^mmm^m-mmmmmm tmttmw& 2s>g,mm=® ig, 

# 4g, 6g,-b7«^ 0.2g, ^B15^, pH7.0) ¥ 
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SSlftpXC1950-#A«£Wlc, BP^S#^), 28TC:)t#72'Mtf. ^ 

5foSF£M#JW&-feiE1fc (J5LIH 3) c &mMti£m$tW, xci95omm^ 

$&t, i&xccM^mmmwm.o 

5 

^M#T A3 ^±tt$J^7^" h ( #45 Raphanus sativus L.var. radiculus 

pers.) , mmM^Jr&Kmntmo xci95omm^^wmm±mm 

W&WMW^, 28°C, 15-18 ^/hN"c jfNYGB##£!jOD600=0.2, ffi 

io vmM^7}^MWMM 5 £#Jlf PfJf £6*Hk i-2cm mM*tB 

ftj-%fanzm*$to&> fg5^ 25-3o°c^#, — j^^tg^*, 
xci9so&mttm^&ftttmm&ammko & xci95omm^mmm 

15 
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mm 

<no> rm*& 

<i2o> —nmmmmmm^mmm^mmmmm 

<130> 1030726 
<160> 2 

<170> Patent In version 3. 1 

<210> 1 

<211> 2629 

<212> DNA 

<2i3> mm-mn^mm 

<400> 1 

tttcagcggt gataccggtt ccatcggaca cgtaaaacac cggccggatt gttgacatcg 60 

actccacctc tttgaactag tgtccaaaac ttacgggttc atgcttgtgc aggctccgct 120 

gtgcactgca tcatagcggc ttcttcctac ggtcgcggcc attcagcccg ctcgggcgat 180 

ggccatacgg agcatcgcgc ttgaacgaga atatcctgtg gttgcatgag ctacgcctgg 240 

tcgatctggc ccgcgtaggc ggtaaaaatt cctcgctcgg cgagatgatc ggcaacctgg 300 

ccgggttggg cgtttcggtt cccggtggat atgcgaccac tgccgaagca ttcaaggact 360 

tcatcgcgca caacgatctg tcaaagcgca ttttcgacaa gctggagacg ctggacgttg 420 

aagacgtcac cgcgctcacg gtcgccggca aggagatccg cggctgggtg atcgacgccc 480 

cgctgcagcc ggagctggac cgcgacatcc gcagcgccta cgaaaaactc tgcgccgaga 540 

acggcggcgg cgaagtggcc gtggctgtgc gttcgtcggc aaccgccgaa gacctgcccg 600 

atgcctcgtt cgccggccag caggaaacct tcctcaatgt gaccggcgcc gacgacgtgg 660 

tgcacaaggt caaggaagta ttcgccagcc tctacaacga ccgcgcgatt gcctaccgcg 720 

tgcaccacgg cttcaagcac gaagatgtgt tcctgtcggc cggcgtgcag ttgatggtgc 780 

gctccggcgt gggttcgtcc ggcgtgttgt tcaccctgga caccgagtcc ggcttccgcg 840 
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acgtggtgtt cgtcacctcc agcttcggcc tgggcgaaat ggtcgtgcaa ggcgcggtca 900 

atccggacga gttctacgtc tacaagccca cgctcactgc gggcaagccg gcaatcctgc 960 

gccgctcgct cggcagcaag gcaatccgca tggtgtattc ggatgtgccc ggtgaacgcg 1020 

tgcgcatcga agacacgccg gtggagttgc gcaacacttt ctcgatcagc gacgaagatg 1080 

tgcaggagct ctccaagcag gcgctggtga tcgaaaagca ttacggccgc ccgatggata 1140 

tcgagtgggc caaggacggc gtgagcggca agctgttcat cgtgcaggcg cgcccggaga 1200 

cggtgaagtc gcgcagccat gccacccaga tcgagcgttt ctcgctggaa gccaaggacg 1260 

ccaagatcct ggtcgaaggc cgtgcggttg gcgccaagat cggcagcggc gtggcacgcg 1320 

tggtgcgctc gctggaagac atgaatcgcg tgcaggccgg cgacgtgctg attgccgaca 1380 

tgaccgaccc cgattgggag ccggtgatga agcgtgcctc ggccatcgtc accaaccgcg 1440 

gtggccgcac ctgccacgcg gcgatcatcg cgcgcgaact gggcgtgccg gcggtggtgg 1500 

gttcgggcaa tgcgaccgac gtcatcagcg acggccagga agtcaccgtg agctgcgccg 1560 

agggcgacac cggcttcatc tatgaaggct tgctgccgtt cgagcgcacc accaccgacc 1620 

tgggcaacat gccgcctgcc ccgctcaaga tcatgatgaa cgtggccaac ccggagcgcg 1680 

cattcgactt cggccagctg cccaacgccg gtatcggctt ggcgcgtctg gagatgatca 1740 

tcgccgcgca catcggcatc catcccaacg cactgctgga atacgacaag caggacgccg 1800 

acgtccgcaa gaagatcgac gccaagattg ccggctacgg cgacccggtg agcttctaca 1860 

tcaaccgcct ggccgaaggc atcgcgaccc tgaccgcgtc ggtggcgccg aacacggtga 1920 

tcgtgcggtt gtcggacttc aagtccaacg aatacgccaa cctgatcggt ggctcgcgtt 1980 

acgagccgca cgaagagaac ccgatgatcg gcttccgcgg cgccagccgt tatgtcgatc 2040 

cgtccttcac caaggcgttc tcgctggagt gcaaggcggt gttgaaggtg cgcaacgaga 2100 

tgggcctgga caacctctgg gtcatgattc cgttcgtgcg cacgctggag gaaggccgca 2160 

9 




2629 



aggtgatcga ggtgttggag cagaacgggc tcaaacaagg cgagaacggg ctgaagatca 2220 

tcatgatgtg cgagctgccg tccaatgcgc tgctggccga tgagttcctg gagatcttcg 2280 

acggcttctc gatcggctcc aacgacctga cccagctcac cctgggcctg gaccgcgatt 2340 

cctcgatcgt ggcgcacctg ttcgacgagc ggaacccggc ggtgaaaaag ctgctgtcga 2400 

tggcgatcaa gtcggcgcgg gccaagggca agtacgtggg catctgcggc caggggccgt 2460 

cggatcaccc ggaactggcc gagtggttga tgcaggaagg catcgagtcg gtgtcgctga 2520 

atcctgacac cgtggtcgat acctggctgc gcctggccaa gctcaagagc gagggctgat 2580 
gggaatggtg ggtggagtgt tggcggcggc tgcgggagcg gccgccgca 



<210> 2 

<211> 792 

<212> PRT 

<213> SFttXHMMMI 

<400> 2 

Leu Asn Glu Asn He Leu Trp Leu His Glu Leu Arg Leu Val Asp Leu 
15 10 15 



Ala Arg Val Gly Gly Lys Asn Ser Ser Leu Gly Glu Met He Gly Asn 
20 25 30 



Leu Ala Gly Leu Gly Val Ser Val Pro Gly Gly Tyr Ala Thr Thr Ala 
35 40 45 



Glu Ala Phe Lys Asp Phe He Ala His Asn Asp Leu Ser Lys Arg He 
50 55 60 



Phe Asp Lys Leu Glu Thr Leu Asp Val Glu Asp Val Thr Ala Leu Thr 
65 70 75 80 



Val Ala Gly Lys Glu He Arg Gly Trp Val He Asp Ala Pro Leu Gin 

10 



85 



90 



95 



Pro Glu Leu Asp Arg Asp He Arg Ser Ala Tyr Glu Lys Leu Cys Ala 
100 105 110 



Glu Asn Gly Gly Gly Glu Val Ala Val Ala Val Arg Ser Ser Ala Thr 
115 120 125 



Ala Glu Asp Leu Pro Asp Ala Ser Phe Ala Gly Gin Gin Glu Thr Phe 
130 135 140 



Leu Asn Val Thr Gly Ala Asp Asp Val Val His Lys Val Lys Glu Val 
145 150 155 160 



Phe Ala Ser Leu Tyr Asn Asp Arg Ala He Ala Tyr Arg Val His His 
165 170 175 



Gly Phe Lys His Glu Asp Val Phe Leu Ser Ala Gly Val Gin Leu Met 
180 185 190 



Val Arg Ser Gly Val Gly Ser Ser Gly Val Leu Phe Thr Leu Asp Thr 
195 200 205 



Glu Ser Gly Phe Arg Asp Val Val Phe Val Thr Ser Ser Phe Gly Leu 
210 215 220 



Gly Glu Met Val Val Gin Gly Ala Val Asn Pro Asp Glu Phe Tyr Val 
225 230 235 240 



Tyr Lys Pro Thr Leu Thr Ala Gly Lys Pro Ala He Leu Arg Arg Ser 
245 250 255 



Leu Gly Ser Lys Ala He Arg Met Val Tyr Ser Asp Val Pro Gly Glu 
260 265 270 
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Arg Val Arg He Glu Asp Thr Pro Val Glu Leu Arg Asn Thr Phe Ser 
275 280 285 



He Ser Asp Glu Asp Val Gin Glu Leu Ser Lys Gin Ala Leu Val He 
290 295 300 



Glu Lys His Tyr Gly Arg Pro Met Asp He Glu Trp Ala Lys Asp Gly 
305 310 315 320 



Val Ser Gly Lys Leu Phe He Val Gin Ala Arg Pro Glu Thr Val Lys 
325 330 335 



Ser Arg Ser His Ala Thr Gin He Glu Arg Phe Ser Leu Glu Ala Lys 
340 345 350 



Asp Ala Lys He Leu Val Glu Gly Arg Ala Val Gly Ala Lys He Gly 
355 360 365 



Ser Gly Val Ala Arg Val Val Arg Ser Leu Glu Asp Met Asn Arg Val 
370 375 380 



Gin Ala Gly Asp Val Leu He Ala Asp Met Thr Asp Pro Asp Trp Glu 
385 390 395 400 



Pro Val Met Lys Arg Ala Ser Ala He Val Thr Asn Arg Gly Gly Arg 
405 410 415 



Thr Cys His Ala Ala He He Ala Arg Glu Leu Gly Val Pro Ala Val 
420 425 430 



Val Gly Ser Gly Asn Ala Thr Asp Val He Ser Asp Gly Gin Glu Val 
435 440 445 
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Thr Val Ser Cys Ala Glu Gly Asp Thr Gly Phe lie Tyr Glu Gly Leu 
450 455 460 



Leu Pro Phe Glu Arg Thr Thr Thr Asp Leu Gly Asn Met Pro Pro Ala 
465 470 475 480 



Pro Leu Lys He Met Met Asn Val Ala Asn Pro Glu Arg Ala Phe Asp 
485 490 495 



Phe Gly Gin Leu Pro Asn Ala Gly He Gly Leu Ala Arg Leu Glu Met 
500 505 510 



He He Ala Ala His He Gly He His Pro Asn Ala Leu Leu Glu Tyr 
515 520 525 



Asp Lys Gin Asp Ala Asp Val Arg Lys Lys He Asp Ala Lys He Ala 
530 535 540 



Gly Tyr Gly Asp Pro Val Ser Phe Tyr He Asn Arg Leu Ala Glu Gly 
545 550 555 560 



He Ala Thr Leu Thr Ala Ser Val Ala Pro Asn Thr Val lie Val Arg 
565 570 575 



Leu Ser Asp Phe Lys Ser Asn Glu Tyr Ala Asn Leu He Gly Gly Ser 
580 585 590 



Arg Tyr Glu Pro His Glu Glu Asn Pro Met He Gly Phe Arg Gly Ala 
595 600 605 



Ser Arg Tyr Val Asp Pro Ser Phe Thr Lys Ala Phe Ser Leu Glu Cys 
610 615 620 
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Lys Ala Val Leu Lys Val Arg Asn Glu Met Gly Leu Asp Asn Leu Trp 
625 630 635 640 



Val Met lie Pro Phe Val Arg Thr Leu Glu Glu Gly Arg Lys Val He 
645 650 655 



Glu Val Leu Glu Gin Asn Gly Leu Lys Gin Gly Glu Asn Gly Leu Lys 
660 665 670 



lie He Met Met Cys Glu Leu Pro Ser Asn Ala Leu Leu Ala Asp Glu 
675 680 685 



Phe Leu Glu He Phe Asp Gly Phe Ser lie Gly Ser Asn Asp Leu Thr 
690 695 700 

Gin Leu Thr Leu Gly Leu Asp Arg Asp Ser Ser He Val Ala His Leu 
705 710 715 720 



Phe Asp Glu Arg Asn Pro Ala Val Lys Lys Leu Leu Ser Met Ala He 
725 730 735 



Lys Ser Ala Arg Ala Lys Gly Lys Tyr Val Gly He Cys Gly Gin Gly 
740 745 750 



Pro Ser Asp His Pro Glu Leu Ala Glu Trp Leu Met Gin Glu Gly lie 
755 760 765 



Glu Ser Val Ser Leu Asn Pro Asp Thr Val Val Asp Thr Trp Leu Arg 
770 775 780 



Leu Ala Lys Leu Lys Ser Glu Gly 
785 790 
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